esp@cenet document view 



1/1 ^— V 



INTEGRATED CONTROLLER FOR VEHICLE 




Priority numberfs): 



= JP7329701 
1995-12-19 

IKEDA TOSHIFUMI; HAYABUCHI KENSUKE; MIYAHIRO EIICHI' 
MATSUMOTO SEIJI 

MAZDA MOTOR 

B60W1W00; B60R21/16; B60TS/173; B60T8/1761; B60T8/88; 
B6OW10H8; G05B23/02; B60W10/00; B60R21/16; B60TO/17; B60TB788- 
B60W10/18; G05B23/D2; (IPC1-7): B60R21/32; B60K41/00; B60T8/88' 
G05B23/02 

JP1 99401 2731 7 1 9940609 
JP1 99401 2731 7 1 9940609 



Report a data error here 



Abstract of JP7329701 

PURPOSE:To ensure control reliability and provide cost 
reduction with a simplified control system by carrying out 
mutual communication for control between the control part 
of a slip controller and the control part of an air bag device. 
CONSTITUTION:^ a vehicle which is provided with a slip 
controller (ABS) and an air bag device, an ABS control 
part 43 and an air bag control part 55 are controlled so that 
they may receive and give signals from/to each other. The 
ABS control part 43 is provided with a sub computation 
part 61 which carries out computation with a prescribed 
computation formula which is not related to slip control. 
The air bag control part 55 is provided with a collision 
judgment part 57 which judges vehicle collision based on 
wheel acceleration/ deceleration determined by the ABS 
control part 43 and the front and rear 
acceleration/deceleration of a vehicle body detected by an 
acceleration/ deceleration sensor 53 and develops an air 
bag, a computation command part 63 which carries out 
computation with a prescribed computation formula by 
giving a prescribed figure to the sub computation part 61, 
and a control breakage judgment part 64 which judges the 
breakage of the ABS control part 43 based on the 
computation results. 
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* notices * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the car equipped with the slip control device which controls driving force or damping force to control an excessive slip of a 
wheel, and the air bag equipment which an air bag develops and takes care of crew at the time of a car collision The control section of the 
above-mentioned slip control unit is prepared so that slip control may be carried out based on it in quest of acceleration and deceleration of 
wheel. The control section of the above-mentioned air bag equipment While connecting with this control section so that the acceleration 
and deceleration of wheel for which it asked by the control section of the above-mentioned slip control unit may be inputted The 
comprehensive control unit of the car characterized by being prepared so that the time of a car collision may be judged based on the 
acceleration and deceleration of wheel for which it asked by the above-mentioned control section, and whenever [ car-body order 
acceleration-and-deceleration / which was detected by the sensor whenever / acceleration-and-deceleration ], and an air bag may be 
developed. 

[Claim 2] In the car equipped with the slip control device which controls driving force or damping force to control an excessive slip of a 
wheel, and the air bag equipment which an air bag develops and takes care of crew at the time of a car collision The control section of the 
above-mentioned slip control device and the control section of the above-mentioned air bag equipment are the comprehensive control 
device of the car which is connected mutually possible [ transfer of a signal ] and is characterized by the control section of the above- 
mentioned air bag equipment having the control failure decision section which judges failure of the control section of a slip control device. 
[Claim 3] In the car equipped with the slip control device which controls driving force or damping force to control an excessive slip of a 
wheel, and the air bag equipment which an air bag develops and takes care of crew at the time of a car collision The control section of the 
above-mentioned slip control device and the control section of the above-mentioned air bag equipment It connects mutually possible 
[ transfer of a signal ]. The control section of the above-mentioned slip control unit While being prepared so that slip control may be carried 
out based on it in quest of acceleration and deceleration of wheel, the control section of the above-mentioned air bag equipment While 
being prepared so that the time of a car collision may be judged based on the acceleration and deceleration of wheel for which it asked by 
the control section of the above-mentioned slip control unit, and whenever [ car-body order acceleration-and-deceleration / which was 
detected by the sensor whenever / acceleration-and-deceleration ], and an air bag may be developed The comprehensive control unit of the 
car characterized by having the control failure decision section which judges failure of the control section of a slip control unit. 
[Claim 4] In the car equipped with the slip control device which controls driving force or damping force to control an excessive slip of a 
wheel, and the air bag equipment which an air bag develops and takes care of crew at the time of a car collision The control section of the 
above-mentioned slip control device and the control section of the above-mentioned air bag equipment It connects mutually possible 
[ transfer of a signal ]. The control section of the above-mentioned slip control unit While it has the suboperation part which calculates 
using predetermined operation expression unrelated to slip control, the control section of the above-mentioned air bag equipment The 
comprehensive control unit of the car characterized by having the operation command section which gives a predetermined numeric value 
to the above-mentioned suboperation part, and is made to calculate by the above-mentioned predetermined operation expression, and the 
control failure decision section which inputs the result of an operation from suboperation part, and judges failure of the control section of a 
slip control unit based on it. 

[Claim 5] In the car equipped with the slip control device which controls driving force or damping force to control an excessive slip of a 
wheel, and the air bag equipment which an air bag develops and takes care of crew at the time of a car collision The control section of the 
above-mentioned slip control device and the control section of the above-mentioned air bag equipment It connects mutually possible 
[ transfer of a signal ]. The control section of the above-mentioned slip control unit While being prepared so that slip control may be carried 
out based on it in quest of acceleration and deceleration of wheel While it has the suboperation part which calculates using predetermined 
operation expression unrelated to slip control, the control section of the above-mentioned air bag equipment While being prepared so that 
the time of a car collision may be judged based on the acceleration and deceleration of wheel for which it asked by the control section of 
the above-mentioned slip control unit, and whenever [ car-body order acceleration-and-deceleration / which was detected by the sensor 
whenever / acceleration-and-deceleration ], and an air bag may be developed The comprehensive control unit of the car characterized by 
having the operation command section which gives a predetermined numeric value to the above-mentioned suboperation part, and is made 
to calculate by the above-mentioned predetermined operation expression, and the control failure decision section which inputs the result of 
an operation from suboperation part, and judges failure of the control section of a slip control unit based on it. 

[Claim 6] The control section of the above-mentioned air bag equipment is the comprehensive control unit of the car according to claim 1, 
3, or 5 prepared so that an air bag may be developed, only when the car-body order deceleration which the wheel deceleration searched for 
by the control section of a slip control unit exceeded the predetermined value, and was then detected by the sensor whenever [ acceleration- 
and-deceleration ] is over the predetermined value. 

[Claim 7] The control section of the above-mentioned air bag equipment is the comprehensive control unit of the car according to claim 1, 
3, or 5 which has the sensor failure decision section judged to be the time of failure of a sensor whenever [ acceleration-and-deceleration ] 
when the acceleration and deceleration of wheel for which it asked by the control section of a slip control unit, and whenever [ car-body 
order acceleration-and-deceleration / which was detected by the sensor whenever / acceleration-and-deceleration ], are measured and the 
difference exceeds a predetermined value. 

[Claim 8] While the control section of the above-mentioned air bag equipment has the main operation part which calculates using the same 
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operation expression as the suboperation part of the above-mentioned slip control unit, the operation command section A predetermined 
numeric value is outputted to the above-mentioned main operation part with the suboperation part of a slip control unit. The control failure 
decision section The comprehensive control unit of the car according to claim 4 or 5 judged that the control section of a slip control unit is 
out of order when the result of an operation inputted from the above-mentioned suboperation part is compared with the result of an 
operation inputted from the above-mentioned main operation part and both the results of an operation differ. 

[Claim 9] The control failure decision section of the above-mentioned air bag equipment is the comprehensive control unit of the car 
according to claim 4 or 5 which judges failure of the control section of a slip control unit by having what map-ized the correct answer value 
at the time of calculating by substituting a predetermined numeric value for the above-mentioned operation expression, and comparing with 
this map the result of an operation inputted from suboperation part. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to what performs two-way communication between the control section of a slip control 
device, and the control section of air bag equipment, and controls both equipments or one equipment in detail about the comprehensive 
control device of a car. 
[0002] 

[Description of the Prior Art] Conventionally, in a car, antiskid-brake equipment, a traction control device, etc. may be equipped as a slip 
control device. Antiskid-brake equipment prevents the lock of the wheel at the time of braking thru/or generating of a skid condition by 
controlling the brake oil pressure of a car and adjusting the damping force of each wheel. On the other hand, a traction control unit slips 
with driving force with an excessive driving wheel at the time of start of a car and acceleration, a drive loss arises, in order to prevent that 
acceleration falls, the brake oil pressure and engine power which are given to a driving wheel are controlled, and driving force is adjusted 
so that the amount of slips of a driving wheel may be detected and this amount of slips may turn into the amount of target slips 
corresponding to coefficient of friction of a road surface. In addition, in antiskid-brake equipment or a traction control unit, in order to 
calculate the skid condition or the amount of slips of a wheel, while a sensor detects wheel speed, it is common to compute whenever 
[ wheel speed acceleration-and-deceleration / which are the variation per unit time amount of this wheel speed ]. 

[0003] Moreover, in a car, in order to secure the insurance of the crew in the time of a collision, air bag equipment may be equipped. It has 
an air bag, a gas generator, etc. and a gas generator usually operates at the time of the collision of a car, an air bag is turned to the vehicle 
interior of a room, expansion expansion is carried out, and, thereby, air bag equipment restrains and protects head and thorax of the crew 
who is going to move ahead at the time of a collision. 

[0004] by the way, in the control section (control unit) of car loading equipments, such as the conventional slip control unit In order to raise 
the dependability of control, two CPUs which have the same function are prepared. When give the same control information to these both 
CPUs, the same control operation is made to perform and both cross the result of an operation of both CPUs by two-way communication as 
compared with mutual Since one [ at least ] CPU has failed, he is trying to tell an operator about this fail (for example, refer to JP,59- 
130768,A). In addition, since it cannot be judged in this case whether which CPU has failed even when one CPU is normal, as for 
equipment, that function will be lost after all. 

[0005] Moreover, two detection means may detect the same control information separately, and it may control based on both control 
information. For example, only when it usually has a sensor and the decelerating switch which will carry out transfer operation if the 
deceleration of a car exceeds a predetermined value whenever [ acceleration-and-deceleration / which detect whenever / car order 
acceleration-and-deceleration ], and the car order deceleration detected by the sensor whenever [ above-mentioned acceleration-and- 
deceleration ] exceeds a predetermined value and the above-mentioned decelerating switch carries out transfer operation, it is judged as the 
time of the collision of a car, and he is trying to develop an air bag with above-mentioned air bag equipment. 
[0006] 

[Problem(s) to be Solved by the Invention] However, while the cost for CPU or a detection means doubles preparing two for CPU which 
has the function same in this way, or establishing two detection means to detect the same control information, the circuit of the CPU 
circumference large-scale[ complication and ]-izes, and control-section ****** has the problem that the cost of equipment costs very 
dearly. 

[0007] This invention is made in view of this point, and the place made into that purpose, securing the dependability of control by 
performing two-way communication for control between the control sections of both this equipment paying attention to computing 
acceleration and deceleration of wheel and an excessive capacity remaining in the control section (CPU) of air bag equipment, it makes a 
control system simple and especially the control section of a slip control device attains cheap-ization of cost 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to claim 1 is premised on the car 
equipped with the slip control device which controls driving force or damping force to control an excessive slip of a wheel, and the air bag 
equipment which an air bag develops and takes care of crew at the time of a car collision. The control section of the above-mentioned slip 
control unit is prepared so that slip control may be carried out based on it in quest of acceleration and deceleration of wheel. And the 
control section of the above-mentioned air bag equipment While connecting with this control section so that the acceleration and 
deceleration of wheel for which it asked by the control section of the above-mentioned slip control unit may be inputted The time of a car 
collision is judged based on the acceleration and deceleration of wheel for which it asked by the above-mentioned control section, and 
whenever [ car-body order acceleration-and-deceleration / which was detected by the sensor whenever / acceleration-and-deceleration ], 
and it considers as the configuration prepared so that an air bag may be developed. 

[0009] Invention according to claim 2 is premised on the car equipped with a slip control device and air bag equipment as well as invention 
according to claim 1. And it connects mutually possible [ transfer of a signal ] and the control section of the above-mentioned air bag 
equipment considers the control section of the above-mentioned slip control device, and the control section of the above-mentioned air bag 
equipment as the configuration which has the control failure decision section which judges failure of the control section of a slip control 
device. 
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[0010] Invention according to claim 3 is premised on the car equipped with a slip control device and air bag equipment as well as invention 
according to claim 1. And the control section of the above-mentioned slip control device and the control section of the above-mentioned air 
bag equipment It connects mutually possible [ transfer of a signal ]. The control section of the above-mentioned slip control unit While 
being prepared so that slip control may be carried out based on it in quest of acceleration and deceleration of wheel, the control section of 
the above-mentioned air bag equipment While being prepared so that the time of a car collision may be judged based on the acceleration 
and deceleration of wheel for which it asked by the control section of the above-mentioned slip control unit, and whenever [ car-body order 
acceleration-and-deceleration / which was detected by the sensor whenever / acceleration-and-deceleration ], and an air bag may be 
developed It considers as the configuration which has the control failure decision section which judges failure of the control section of a 
slip control unit. 

[001 1] Invention according to claim 4 is premised on the car equipped with a slip control device and air bag equipment as well as invention 
according to claim 1. And the control section of the above-mentioned slip control device and the control section of the above-mentioned air 
bag equipment It connects mutually possible [ transfer of a signal ]. The control section of the above-mentioned slip control unit While it 
has the suboperation part which calculates using predetermined operation expression unrelated to slip control, the control section of the 
above-mentioned air bag equipment It considers as the configuration which has the operation command section which gives a 
predetermined numeric value to the above-mentioned suboperation part, and is made to calculate by the above-mentioned predetermined 
operation expression, and the control failure decision section which inputs the result of an operation from suboperation part, and judges 
failure of the control section of a slip control unit based on it. 

[0012] Invention according to claim 5 is premised on the car equipped with a slip control device and air bag equipment as well as invention 
according to claim 1. And the control section of the above-mentioned slip control device and the control section of the above-mentioned air 
bag equipment It connects mutually possible [ transfer of a signal ]. The control section of the above-mentioned slip control unit While 
being prepared so that slip control may be carried out based on it in quest of acceleration and deceleration of wheel While it has the 
suboperation part which calculates using predetermined operation expression unrelated to slip control, the control section of the above- 
mentioned air bag equipment While being prepared so that the time of a car collision may be judged based on the acceleration and 
deceleration of wheel for which it asked by the control section of the above-mentioned slip control unit, and whenever [ car-body order 
acceleration-and-deceleration / which was detected by the sensor whenever / acceleration-and-deceleration ], and an air bag may be 
developed It considers as the configuration which has the operation command section which gives a predetermined numeric value to the 
above-mentioned suboperation part, and is made to calculate by the above-mentioned predetermined operation expression, and the control 
failure decision section which inputs the result of an operation from suboperation part, and judges failure of the control section of a slip 
control unit based on it. 

[0013] Only when the car-body order deceleration which invention according to claim 6 is subordinate to invention according to claim 1, 3, 
or 5, and the wheel deceleration which asked for the control section of the above-mentioned air bag equipment by the control section of a 
slip control unit exceeded the predetermined value, and was then detected by the sensor whenever [ acceleration-and-deceleration ] is over 
the predetermined value, it considers as the configuration prepared so that an air bag may be developed. 

[0014] Invention according to claim 7 is subordinate to invention according to claim 1 , 3, or 5, and the control section of the above- 
mentioned air bag equipment measures the acceleration and deceleration of wheel for which it asked by the control section of a slip control 
unit, and whenever [ car-body order acceleration-and-deceleration / which was detected by the sensor whenever / acceleration-and- 
deceleration ], and when the difference exceeds a predetermined value, it is taken as the configuration which has the sensor failure decision 
section judged to be the time of failure of a sensor whenever [ acceleration-and-deceleration ]. 

[0015] Invention according to claim 8 is a thing subordinate to invention according to claim 4 or 5. The control section of the above- 
mentioned air bag equipment While having the main operation part which calculates using the same operation expression as the 
suboperation part of the above-mentioned slip control unit, the operation command section A predetermined numeric value is outputted to 
the above-mentioned main operation part with the suboperation part of a slip control unit. The control failure decision section The result of 
an operation inputted from the above-mentioned suboperation part is compared with the result of an operation inputted from the above- 
mentioned main operation part, and when both the results of an operation differ, it considers as the configuration judged that the control 
section of a slip control unit is out of order. 

[0016] Invention according to claim 9 was subordinate to invention according to claim 4 or 5, the control failure decision section of the 
above-mentioned air bag equipment is equipped with what map-ized the correct answer value at the time of calculating by substituting a 
predetermined numeric value for the above-mentioned operation expression, and it carries out as the configuration which judges failure of 
the control section of a slip control unit by comparing with this map the result of an operation inputted from suboperation part. 
[0017] 

[Function] By invention according to claim 1, in the control section of air bag equipment, the acceleration and deceleration of wheel for 
which it asked by the control section of a slip control device for slip control is inputted into the control section of air bag equipment from 
this control section, and by the above-mentioned configuration, in the control section of this air bag equipment, if ****** a t the time of a 
car collision is judged based on this acceleration and deceleration of wheel and whenever [ car-body order acceleration-and-deceleration / 
which was detected by the sensor whenever / acceleration-and-deceleration ] and it is judged as the time of a car collision, an air bag will 
be developed. In this case, since whenever [ acceleration-and-deceleration / of the car which is the control information for the decision at 
the time of a car collision ] is obtained from two lines, without needing the conventional **** decelerating switch, both cheap-izing of cost 
and improvement in the dependability of control will be achieved. Furthermore, whenever [ acceleration-and-deceleration ], a noise is 
contained at each signal of a sensor and a decelerating switch, there is a possibility of incorrect-operating, filtering (annealing) is carried 
out to the sensor for the cure against a noise whenever [ acceleration-and-deceleration ], and, for this reason, a sensor signal will produce 
delay. Since whenever [ wheel acceleration-and-deceleration / with them ] is used, this invention is [ whenever / acceleration-and- 
deceleration ] sufficient [ in order to cancel this delay and to calculate at high speed, 8 bid microcomputer was used conventionally, but ] to 
a sensor, if simple filtering is carried out relatively. [ there are few noises and exact ] Consequently, 4 bid microcomputer can be used and it 
is also that the cost is cut down. 

[001 8] In invention according to claim 2, between the control section of a slip control device, and the control section of air bag equipment, 
two-way communication is performed and failure of the control section of a slip control device is judged in the control failure decision 
section of the air bag device control section. In this case, since the above-mentioned control failure decision section can perform a failure 
judging thru/or monitor of a slip control unit control section, without being prepared using capacity with excessive CPU which constitutes 
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the control section of air bag equipment, and needing CPU only for monitors, both cheap-izing of cost and improvement in the 
dependability of control will be achieved. 

[0019] In invention according to claim 3, it sets to the control section of air bag equipment as well as invention according to claim 1. The 
time of a car collision is judged based on the acceleration and deceleration of wheel inputted from the control section of a slip control unit, 
and whenever [ car-body order acceleration-and -deceleration / which was detected by the sensor whenever / acceleration-and- 
deceleration ]. Moreover, since two-way communication is performed and failure of the control section of a slip control device is judged in 
the control failure decision section of the air bag device control section as well as invention according to claim 2 between the control 
section of a slip control device, and the control section of air bag equipment Both cheap-izing of cost and improvement in the dependability 
of control will be achieved at a high dimension. 

[0020] In invention according to claim 4, a predetermined numeric value is given from the operation command section of the control 
section of air bag equipment to the suboperation part of the control section of a slip control unit, and it calculates by this operation part by 
substituting the above-mentioned predetermined numeric value for predetermined operation expression unrelated to slip control. After an 
appropriate time, this result of an operation is inputted into the control failure decision section of the air bag device control section from 
suboperation part, and failure of the control section of a slip control unit is judged based on the result of an operation in this control failure 
decision section. In this case, since a failure judging thru/or monitor of a slip control unit control section can be carried out without 
preparing the above-mentioned operation command section and the control failure decision section using capacity with excessive CPU 
which constitutes the control section of air bag equipment, and needing CPU only for monitors, both cheap-izing of cost and improvement 
in the dependability of control will be achieved. 

[0021] Here as the approach of the failure decision by the above-mentioned control failure decision section specifically How to calculate by 
substituting a predetermined numeric value for the same operation expression as the above-mentioned suboperation part by the main 
operation part of the control section of air bag equipment, and compare the result of an operation with the result of an operation inputted 
from suboperation part like invention according to claim 8, Like invention according to claim 9, what map-ized the correct answer value at 
the time of calculating by substituting a predetermined numeric value for operation expression beforehand is prepared, and there is an 
approach [ this map / result of an operation / which was inputted from suboperation part ]. By the latter approach, the main operation part is 
not needed but simplification of a control system is attained more. 

[0022] In invention according to claim 5, it sets to the control section of air bag equipment as well as invention according to claim 1. The 
time of a car collision is judged based on the acceleration and deceleration of wheel inputted from the control section of a slip control unit, 
and whenever [ car-body order acceleration -and-decelerati on / which was detected by the sensor whenever / acceleration-and- 
deceleration ]. Moreover, give a predetermined numeric value from the operation command section of the above-mentioned control section 
to the suboperation part of the control section of a slip control unit, and it is made to calculate by predetermined operation expression as 
well as invention according to claim 4. Since failure of the control section of a slip control unit is judged based on the result of an operation 
in the control failure decision section of a control section, both cheap-izing of cost and improvement in the dependability of control will be 
achieved at a high dimension. 

[0023] In invention according to claim 6, the wheel deceleration searched for by the control section of a slip control unit exceeds a 
predetermined value in the control section of air bag equipment. And since he is trying to develop an air bag only when the car-body order 
deceleration then detected by the sensor whenever [ acceleration-and-deceleration ] is over the predetermined value, When wheel 
deceleration does not exceed a predetermined value, the car-body order deceleration detected by the sensor whenever [ acceleration-and- 
deceleration ] will be used for actuation control of an air bag. For this reason, a complicated filter for a sensor to detect car-body order 
deceleration with a sufficient precision to low level whenever [ acceleration-and-deceleration ] becomes unnecessary, and simplification of 
a control system is attained more. 

[0024] In invention according to claim 7, it sets in the sensor failure decision section of the control section of air bag equipment. When the 
acceleration and deceleration of wheel for which it asked by the control section of a slip control unit, and whenever [ car-body order 
acceleration-and-deceleration / which was detected by the sensor whenever / acceleration-and-deceleration ] are measured and the 
difference exceeds a predetermined value, in order to judge it as the time of failure of a sensor whenever [ acceleration-and-deceleration ], 
Incorrect actuation of the air bag which originates whenever [ acceleration-and-deceleration ] at the time of failure of a sensor can be 
prevented, and improvement in the dependability of control is achieved more. 
[0025] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 

[0026] Drawing 1 shows the example which applied the comprehensive control device concerning this invention to the car equipped with 
antiskid-brake equipment (ABS) and air bag equipment. It precedes explaining the comprehensive control device of this example, and the 
hard configuration of antiskid-brake equipment is explained using drawing 2 . 

[0027] In drawing 2 , a coupled driving wheel and the rear wheels 3 and 4 on either side are used as a driving wheel for the front wheels 1 
and 2 on either side, and, as for this car, the output torque of an engine 5 is transmitted to the rear wheels 3 and 4 on either side through a 
driveshaft 7, a differential gear 8, and the driving shafts 9 and 10 on either side from an automatic transmission 6. 

[0028] The car is equipped with the brake operating unit 1 5 which carries out actuation control of these brake gears 1 1-14 while the brake 
gears 1 1-14 which come to have these wheels 1-4, the disks 1 la-14a which rotate in one, and the calipers 1 lb-14b which brake rotation of 
these disks 1 la- 14a in response to supply of braking pressure for each above-mentioned wheels 1-4 are formed, respectively. 
[0029] The above-mentioned brake operating unit 15 is equipped with the booster 17 which increases the treading-in force of the brake 
pedal 1 6 by the operator, and the master cylinder 1 8 which generates the braking pressure according to the treading-in force which 
increased with this booster 1 7. The braking pressure supply line 19 for front wheels drawn from pressure room 1 8a of this master cylinder 
18 It branches to forward left rotational application braking pressure supply line 19a and forward right rotational application braking 
pressure supply line 19b. Forward right rotational application braking pressure supply line 19b is connected to caliper 12b of the brake gear 
12 in the forward right ring 2 at caliper 1 lb of the brake gear [ in / in forward left rotational application braking pressure supply line 19a / 
the forward left ring 1 ] 1 1, respectively. The 1st bulb unit 20 which consists of electromagnetic closing motion valve 20a and 
electromagnetic relief-valve 20b is formed in above-mentioned forward left rotational application braking pressure supply line 19a, and the 
2nd bulb unit 21 set to forward right rotational application braking pressure supply line 19b as well as the bulb unit 20 of the above 1 st 
from electromagnetic closing motion valve 21a and electromagnetic relief-valve 21b is formed in it. 

[0030] Moreover, the 3rd bulb unit 23 which consists of electromagnetic closing motion valve 23a and electromagnetic relief- valve 23b is 
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formed in the braking pressure supply line 22 for rear wheels drawn from pressure room 1 8a of the above-mentioned master cylinder 1 8 
like the above 1 st and the 2nd bulb unit 20 and 21. After this and the rotational application braking pressure supply line 22 It branches by 
the downstream of the bulb unit 23 of the above 3rd to left rear rotational application braking pressure supply line 22a and right rear 
rotational application braking pressure supply line 22b. Right rear rotational application braking pressure supply line 22b is connected to 
caliper 14b of the brake gear 14 in the right rear ring 4 at caliper 13b of the brake gear [ in / in left rear rotational application braking 
pressure supply line 22a / the left rear ring 3 ] 13, respectively. Namely, the brake operating unit 15 in this example The 1st channel which 
carries out adjustable control of the braking pressure of the brake gear 1 1 in the forward left ring 1 by actuation of the bulb unit 20 of the 
above 1st, The 2nd channel which carries out adjustable control of the braking pressure of the brake gear 12 in the forward right ring 2 by 
actuation of the 2nd bulb unit 21, the 3rd channel which carries out adjustable control of the braking pressure of both the brake gears 13 
and 14 in the rear wheels 3 and 4 on either side by actuation of the 3rd bulb unit 23 prepares — having - these the 1- the 3rd channel carries 
out mutually-independent and is controlled. 

[003 1] furthermore, the brake switch whose 30 detects ON-OFF of a brake pedal 16 and four wheel speed sensors by which 32, 33, 34, and 
35 detect, respectively, the rotational speed, i.e., the wheel speed, of each wheels 1-4, - it is - the detecting signal of these sensors 
switches — each — above-mentioned the 1- it is inputted into the control unit 41 for ABS which controls the 3rd channel. 
[0032] The above-mentioned control unit 41 for ABS is equipped with the control section 43 into which the signal from sensor switches is 
inputted through the input interface 42 as shown in drawing 1 . This control section 43 consists of a CPU of 16 bids, and memory 44 is 
formed along with this CPU43. The above-mentioned control section 43 has the operation part 45 for braking pressure control. This 
operation part 45 the braking pressure control signal according to the wheel speed signal from each wheel speed sensors 32-35 — the output 
interface 46 — letting it pass — the 1- by outputting to the 3rd bulb unit 20, 21, and 23, respectively the braking control to a slip of the front 
wheels 1 and 2 on either side and rear wheels 3 and 4, i.e., ABS control, — the 1- it carries out in parallel every 3rd channel. Namely, in the 
above-mentioned operation part 45, while reading first the wheel speed which the wheel speed signal from each wheel speed sensors 32-35 
shows, it asks for the acceleration and deceleration of wheel which is the differential value of wheel speed for every wheel. Next, 
corresponding to this skid condition, the closing motion valves 20a, 21a, and 23a and relief valves 20b, 21b, and 23b in the 1 st - the 3rd 
bulb units 20, 21, and 23 are opened [ the skid condition for every wheel is judged based on the above-mentioned wheel speed and 
acceleration and deceleration of wheel, and ] and closed by duty control, respectively, and braking pressure is controlled. 
[0033] in addition, the 1- the brake oil discharged from each relief valves 20b, 21b, and 23b in the 3rd bulb unit 20, 21, and 23 is returned 
to reservoir tank 1 8b of a master cylinder 1 8 through the drain line which is not illustrated. Moreover, in an ABS non-control state, a 
braking pressure control signal is not outputted from the control unit 41 (operation part 45 for braking pressure control) for ABS. therefore, 
illustration - like - the 1- while the relief valves 20b, 21b, and 23b in the 3rd bulb unit 20, 21, and 23 are closed-held, respectively, open 
maintenance of the closing motion valves 20a, 21a, and 23a of each bulb units 20, 21, and 23 is carried out, respectively. The braking 
pressure generated in the master cylinder 1 8 according to the treading-in force of a brake pedal 16 is supplied by this to the brake gears 1 1- 
14 in front wheels 1 and 2 and rear wheels 3 and 4 on either side through the braking pressure supply line 19 for front wheels, and the 
braking pressure supply line 22 for rear wheels, and the damping force according to such braking pressure is direct given to front wheels I 
and 2 and rear wheels 3 and 4. 

[0034] On the other hand, the air bag equipment with which a car is equipped with antiskid-brake equipment is equipped with the airbag 
unit 51 of a steering wheel or others of the vehicle interior of a room suitably arranged in a part, and the control unit 52 for air bags which 
controls actuation of this airbag unit 51 as shown in drawing 1 . Although the above-mentioned airbag unit 51 is not illustrating, it has an 
air bag and an inflator (gas generator), based on the active signal of a control unit 52, an inflator operates at the time of the collision of a 
car, and it turns an air bag to the vehicle interior of a room, carries out expansion expansion, restrains by this head and thorax of the crew 
who is going to move ahead at the time of a collision, and protects them. 

[0035] The above-mentioned control unit 52 for air bags is equipped with the control section 55 into which the signal from a sensor (the so- 
called G sensor) 53 is inputted through the input interface 54 whenever [ acceleration-and-deceleration / which detect whenever / car-body 
order acceleration-and-deceleration ]. This control section 55 consists of a CPU of 4 bids, and memory 56 is formed along with this 
CPU55. The above-mentioned control section 55 has the decision section 57 and the sensor failure decision section 58 at the time of a 
collision while connecting mutually possible [ transfer of a signal ] possible [ the control section 43 of the control unit 41 for ABS, and 
two-way communication ] that is,. At the time of the above-mentioned collision, if the decision section 57 judges ****** at the time of a 
car collision based on whenever [ car-body order acceleration-and-deceleration / which was detected by the sensor 53 whenever / above- 
mentioned acceleration-and-deceleration ], and the acceleration and deceleration of wheel (in detail average of whenever [ acceleration- 
and-deceleration / of each wheel ]) for which it asked by the operation part 45 for control pressure control of the above-mentioned control 
unit 41 for ABS and judges it as the time of a car collision, it will output an active signal to an airbag unit 5 1 through the output interface 
59. Moreover, the above-mentioned sensor failure decision section 58 measures whenever [ car-body order acceleration-and-deceleration / 
which was detected by the sensor 53 whenever / acceleration-and-deceleration ], and the acceleration and deceleration of wheel for which it 
asked by the operation part 45 for control pressure control of the control unit 41 for ABS, when the difference exceeds a predetermined 
value, it judges it as the time of failure of a sensor 53 whenever [ acceleration-and-deceleration ], it outputs an active signal to an alarm 60 
through the output interface 59, and emits an alarm to an operator. 

[0036] furthermore, to the control section 43 of the above-mentioned control unit 41 for ABS As a result, the excessive operation capacity 
is used for the control section 55 of the above-mentioned control unit 52 for air bags, the braking pressure system by operation part 45, 
while the suboperation part 61 which calculates using predetermined operation expression unrelated to slip control is formed The above- 
mentioned suboperation part 61 and the main operation part 62 which calculates using the same operation expression, The operation 
command section 63 which gives a predetermined numeric value to this main operation part 62 and the above-mentioned suboperation part 
61, and is made to calculate by the above-mentioned operation expression, The results of an operation respectively inputted from the 
above-mentioned main operation part 62 and the suboperation part 61 are compared, and when both the results of an operation differ, the 
control failure decision section 64 judged that the control unit 41 for ABS is out of order is formed. 

[0037] Next, the decision section 57 and the sensor failure decision section 57 perform each control for explaining according to flow 
CHITO shown at drawing 3 at the time of the collision of the control unit 52 for air bags about actuation of the comprehensive control 
device of the above-mentioned example. 

[0038] Namely, acceleration and deceleration of wheel Gl first computed in the decision section 57 and the sensor failure decision section 
57 for the braking pressure control by the operation part 45 for braking pressure control of the control unit 41 for ABS at the time of a 



http://www4.ipdlinpit.gojp/cgi-bin/tran_web_cgi_ejje 1 1/28/2007 



JP,07-329701 ,A [DETAILED DESCRIPTION] Page 5 of 6 

collision It is G2 whenever [ car-body acceleration-and-deceleration / which were detected by the sensor 53 whenever / acceleration-and- 
deceleration / while reading ]. It reads (step SI and S2). Then, it sets in the decision section 57 at the time of a collision, and is the above- 
mentioned acceleration and deceleration of wheel Gl. It judges whether it is or not, more than 10 [ predetermined value G] an absolute 
value corresponds at the time of a car collision, and at the time beyond a predetermined value, it is G2 whenever [ above-mentioned car- 
body acceleration-and-deceleration ] further. More than 20 [ predetermined value G] an absolute value similarly corresponds at the time of 
a car collision, it judges whether it is or not (step S3 and S4). And acceleration and deceleration of wheel Gl And the degree G2 of car- 
body acceleration and deceleration When both the times of a car collision are shown, an active signal is outputted to an airbag unit 5 1 
through the output interface 59 from the decision section 57 at the time of a collision, in this airbag unit 51, an inflator operates and an air 
bag carries out expansion expansion towards the vehicle interior of a room (step S5). On the other hand, it is acceleration and deceleration 
of wheel Gl When the time of a car collision is not shown It sets in the sensor failure decision section 58, and is acceleration and 
deceleration of wheel Gl. It is G2 whenever [ car-body acceleration-and-deceleration ]. It judges whether the absolute value of a difference 
is below the predetermined value a. Acceleration and deceleration of wheel Gl when it is not below a predetermined value that is, It is G2 
whenever [ car-body acceleration-and-deceleration ]. When it differs greatly, it judges that the sensor 53 is [ whenever / acceleration-and- 
deceleration ] out of order, and an active signal is outputted to an alarm 60 through the output interface 59, and warning is earned out (step 

f(H)39] Thus it sets to the control unit 52 for air bags, and is [ whenever / acceleration-and-deceleration ] G2 whenever [ from a sensor 53 / 
car-body acceleration-and-deceleration ]. Acceleration and deceleration of wheel Gl from the control unit 41 for ABS Smce the time of a 
car collision is judged on the radical, the dependability of actuation control of an air bag is securable. And the above-mentioned 
acceleration and deceleration of wheel Gl Since it is what is called for for the slip control by the control unit 41 for ABS and the 
conventional **** decelerating switch is unnecessary, cheap-ization of cost can be attained. Moreover, it is G2 whenever [ above- 
mentioned car-body acceleration-and-deceleration ]. Acceleration and deceleration of wheel Gl Since failure of a sensor 53 can be judged 
whenever [ acceleration-and-deceleration ] from a difference and warning can be carried out, incorrect actuation of the air bag resulting 
from this failure can be prevented beforehand, and improvement in the dependability of air bag control can be aimed at more. 
[00401 Moreover in the comprehensive control device of the above-mentioned example, the monitoring function of the ABS control unit 
41 is demonstrated using the two-way communication between the control section 43 of the control unit 41 for ABS, and the control 
section 55 of the control unit 52 for air bags. . AD cr 

r0041] That is first the predetermined numeric value alpha is transmitted to the suboperation part 61 of the control unit 41 for ABb> trom 
the operation comm'and section 63 of the control unit 52 for air bags, and the above-mentioned numeric value alpha is sent to this and 
coincidence also at the main operation part 62 of the control unit 52 for air bags. 

r00421 The above-mentioned suboperation part 61 calculates using the above-mentioned numeric value alpha based on predetermined 
operation expression unrelated to slip control. Here, operation expression is f(x) =(Ax+B)/C like the following formula. -** setup of is 
done However, A, B, and C are constants and x is an independent variable. And the suboperation part 6 1 substitutes alpha for x of the 
right-hand side of formula **, and obtains f (alpha) as the result of an operation. Then, the result of an operation f (alpha) calculated by the 
suboperation part 6 1 is transmitted to the control failure decision section 64 of the control unit 52 for air bags. 

T00431 Moreover, the main operation part 62 of the control unit 52 for air bags also substitutes alpha for x of the right-hand side of formula 
^ and obtains f (alpha) as the result of an operation. This result-of-an-operation f (alpha) is also transmitted to the control failure decision 



** 

section 64 

r00441 And the above-mentioned control failure decision section 64 compares the result of an operation f of the suboperation part 61 
(alpha) with result-of-an-operation f (alpha) of the main operation part 62, and when both the results of an operation differ, it judges it as 
what the result of an operation f of the suboperation part 61 (alpha) has mistaken, the time of the inconsistency of such the result of an 
operation arising - immediately - or when it happens more than the count of predetermined continuously, it is judged that the control unit 
41 for ABS is out of order. That decision result is transmitted to the control section 43 of the control unit 4 1 for ABS, and ABS stops in this 
case, operating by stopping the output of the braking pressure control signal from this control section 43. Moreover, an operator is told that 
the alarm which is not illustrated operates and it is in the non-operating state of ABS. 

[00451 In this case the above-mentioned operation command section 63, the main operation part 62, and the control failure decision section 
64 It is what is prepared using capacity with excessive CPU which constitutes the control section 55 of the control unit 52 for air bags. 
Since a failure judging thru/or monitor of the control unit 41 for ABS can be performed without needing CPU only for monitors It sets to 
the control unit 52 for air bags as mentioned above, and is [ whenever / acceleration-and-deceleration ] G2 whenever [ from a sensor 53 / 
car-body acceleration-and-deceleration ]. Acceleration and deceleration of wheel Gl from the control unit 41 for ABS With it being based 
and judging the time of a car collision, conjointly Cheap-izing of cost and improvement in the dependability of control can be coexistence- 
ized at a high dimension. ^ . • « i 

[0046] In addition, in the above-mentioned example, form the sensor failure decision section 58 in the control section 55 of the control unit 
52 for air bags and it sets in this sensor failure decision section 58. Acceleration and deceleration of wheel Gl for which it asked by the 
control section 43 of the control unit 41 for ABS It is G2 whenever [ car-body acceleration-and-deceleration / which were detected by the 
sensor 53 whenever / acceleration-and-deceleration ]. Although considered as the configuration which failure of a sensor 53 is judged 
whenever [ acceleration-and-deceleration ] from a comparison, and an alarm 68 is operated, and carries out warning Whenever 
[ acceleration-and-deceleration ], when the endurance and the dependability of a sensor 53 are high, the above-mentioned sensor failure 
decision section 58 may be omitted. Although the decision section 57 controls according to flow CHITO shown in drawing 4 at the time of 
a collision when this sensor failure decision section 58 is omitted It is the acceleration and deceleration of wheel Gl for which it asked by 
the control section 43 of the control unit 41 for ABS fundamentally as well as the case of an example. It is G2 whenever [ car-body 
acceleration-and-deceleration / which were detected by the sensor 53 whenever / acceleration-and-deceleration ]. It reads. After ** , 
Acceleration and deceleration of wheel Gl And the degree G2 of car-body acceleration and deceleration When both the times of a car 
collision are shown, it is judged as the time of a car collision, and an air bag is operated. By the decision at the time of the above-mentioned 
car collision, it is acceleration and deceleration of wheel Gl. It judges whether it is, more than 10 [ predetermined value G] an absolute 
value corresponds at the time of a car collision. It is G2 whenever [ car-body acceleration-and-deceleration ] further at the time beyond a 
predetermined value. Since it has judged whether it is or not more than 20 [ predetermined value G] an absolute value similarly 
corresponds at the time of a car collision, Acceleration and deceleration of wheel Gl It is G2 whenever [ car-body order acceleration-and- 
deceleration / which was detected by the sensor whenever / acceleration-and-deceleration / when not exceeding the predetermined value 
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G10 ]. It is not used for actuation control of an air bag. Moreover, it is not used for the failure judging of a sensor whenever [ acceleration- 
and-deceleration ] like an example. For this reason, it is [ whenever / acceleration-and-deceleration ] G2 whenever [ acceleration-and- 
deceleration / of a car body ] with a sensor 53. The complicated filter for detecting with a sufficient precision to low level becomes 
unnecessary, and the configuration of a control system can be simplified more. 

[0047] Moreover, in the above-mentioned example, in the control failure decision section 64 of the control unit 52 for air bags, in order to 
judge failure of the control unit 41 for ABS It not only forms the suboperation part 61 which calculates using predetermined operation 
expression unrelated to slip control to the control section 43 of the control unit 41 for ABS, but Although a predetermined numeric value is 
respectively given to the suboperation part 61 and the main operation part 62 from the operation command section 63 and it was made to 
make it calculate by those operation expression while forming the main operation part 62 which calculates using the same operation 
expression as the above-mentioned suboperation part 61 also to the control section 55 of the control unit 52 for air bags Make what map- 
ized the correct answer value at the time of calculating by substituting a predetermined numeric value for the above-mentioned operation 
expression in the memory 56 of the control unit 52 for air bags instead of forming the above-mentioned main operation part 62 memorize 
beforehand, and it sets in the control failure decision section 64. You may make it judge failure of the control unit 41 for ABS by 
comparing with this map the result of an operation inputted from the suboperation part 61. In this case, since the main operation part 62 is 
unnecessary, the configuration of a control system can be simplified more. 

[0048] Furthermore, although the above-mentioned example described the case where it applied to the car which equips the antiskid-brake 
equipment which controls damping force with air bag equipment so that wheels 1-4 might not slip considering this invention as a slip 
control device at the time of braking Of course, it is applicable also like the car which equips the traction control device which controls 
driving force instead of this antiskid-brake equipment not to slip with driving force with an excessive driving wheel at the time of start or 
acceleration with air bag equipment. 
[0049] 

[Effect of the Invention] According to invention according to claim 1, like the above, it sets to the control section of air bag equipment. By 
judging the time of a car collision based on the acceleration and deceleration of wheel inputted from the control section of a slip control 
unit, and whenever [ car-body order acceleration-and-deceleration / which was detected by the sensor whenever / acceleration-and- 
deceleration ] Making filtering of a sensor simple whenever [ acceleration-and-deceleration ] without needing the conventional **** 
decelerating switch, a judgment at the time of a car collision can be made correctly, and both cheap-izing of cost and improvement in the 
dependability of control can be aimed at. 

[0050] Without needing CPU only for monitors by preparing the control failure decision section using capacity with excessive CPU which 
constitutes the control section of air bag equipment, and judging failure of the control section of a slip control unit in this decision section 
according to invention according to claim 2, a failure judging thru/or a monitoring function can be demonstrated and both cheap-izing of 
cost and the improvement in the dependability of control can be planned. 

[0051] While judging the time of a car collision in the control section of air bag equipment based on the acceleration and deceleration of 
wheel inputted from the control section of a slip control unit, and whenever [ car-body order acceleration-and-deceleration / which was 
detected by the sensor whenever / acceleration-and-deceleration ] according to invention according to claim 3 By preparing the control 
failure decision section using capacity with excessive CPU which constitutes the control section of air bag equipment, and judging failure 
of the control section of a slip control unit in this decision section Without requiring a decelerating switch and CPU only for monitors, the 
accuracy and the monitoring function of the decision at the time of a car collision can be secured, and cheap-izing of cost and improvement 
in the dependability of control can both be aimed at at a high dimension. 

[0052] Without needing CPU only for monitors by preparing the operation command section and the control failure decision section using 
capacity with excessive CPU which constitutes the control section of air bag equipment, and judging failure of the control section of a slip 
control unit by these both according to invention according to claim 4, a failure judging thru/or a monitoring function can be demonstrated 
and both cheap-izing of cost and the improvement in the dependability of control can be planned. 

[0053] While judging the time of a car collision in the control section of air bag equipment based on the acceleration and deceleration of 
wheel inputted from the control section of a slip control unit, and whenever [ car-body order acceleration-and-deceleration / which was 
detected by the sensor whenever / acceleration-and-deceleration ] according to invention according to claim 5 By preparing the operation 
command section and the control failure decision section using capacity with excessive CPU which constitutes the control section of air 
bag equipment, and judging failure of the control section of a slip control unit by these both Without requiring a decelerating switch and 
CPU only for monitors, the accuracy and the monitoring function of the decision at the time of a car collision can be secured, and cheap- 
izing of cost and improvement in the dependability of control can both be aimed at at a high dimension. 

[0054] Since the complicated filter for a sensor to detect car-body order deceleration with a sufficient precision to low level whenever 
[ acceleration-and-deceleration ] is unnecessary according to invention according to claim 6, simplification of a control system can be 
attained more. 

[0055] Since according to invention according to claim 7 it is judged as the time of failure of a sensor whenever [ acceleration-and- 
deceleration ] when the acceleration and deceleration of wheel for which it asked by the control section of a slip control unit, and whenever 
[ car-body order acceleration-and-deceleration / which was detected by the sensor whenever / acceleration-and-deceleration ], are measured 
and the difference exceeds a predetermined value, incorrect actuation of the air bag which originates whenever [ acceleration-and- 
deceleration ] at the time of failure of a sensor can be prevented, and improvement in the dependability of control can be aimed at more. 
[0056] Furthermore, according to invention according to claim 9, since the control failure decision section judges failure of a slip control 
unit control section easily using a map, simplification of a control system can be attained more. 
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[0 0 13] «*96ffi«^li, IftSK 3XH 

b-rz>o 

[0014] aM7iaio^ii »3MU. 3xii 
wmtbvx* *y v7mm»m<ommtottibi£tttiam 

[0 0 15] B*«8SB8^H M*3S4Xrt5ffi 



M?7- 3 2 9 7 0 1 

6 

tf>*W*frSStts Bf3e<D8k«fe^y y^M»§S«^M* 

fc #fc±E±**»fcfcb*-*- 5 J: 5 K o T*5 "9 > 
S««»l**lBftaw** ±E»!*Wtffl**fe Art £jft,fc«3**£ 
A £ -tE£«*ffla> 6 Art £ jh,fcj*W*S* & tb« U 

a^ux^s bpm-fz>£oi^t£^x^z>mj&b'rz>o 

[0 0 16] g*#«9E*ctf>?S0!fl. IMW4Xtt5E 
ffltt, ±E*»*^Bf3e^»tt*ftAUr«W*ffo^ 
»*»6A* Sftfc«»***»^ * tMR-T * c: £ T? 

[0 0 17] 

3lT^^/^B^^Was^-i3V^Ts ^y s^S'J»S1E£> 

SSWfflJa* y ^■^ffiHSSlSfci Art £ ti, T 
/< > tr&m<offlffl&\Z-&^X* K*HSD«5£ff t Jna** 
v-frfc J: 9 «MU Ufc*ffc<oM«*D«£S fc*<5v ^ 

5<^x% ^^b^mitbum^inm^m^b^^c 
mbtiz>zb\ztj:z> 0 tsb\^. iD«aa-fev*at«j3* 

[0018] st*^ 2 e«w«w)-ett, ^ y s/ ymwm 
i>x, ^y ^^sy^3Sfi^ffl^^*K^*i»r$tt6o 

»»«r»fijt"r 5 C PUO*»3i«i«S LTIS:frt bin 

9:^ ^X't hois^btSO^^tlitt^ 
[0 0 19] »**3E«fc«>*W-e»±. 
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<D®m&^\ffiU\Z.l3\,^T , *y ^^©J^^g^^J^ 

[0020] ii*ii4isSto^^-c*i, ^r^^ise 

»»«oftiJ»«oSkl«ds*]»TSttS. r<75S&£\ iilS* 
C P U0>ifc#te***:fi]JB UTRtt 

- [0 0 2 1 ] ±EM«ftl»*J»r»JcJ:S*HE« 
(Dmg:^ t WOMMfrh A* SiT/fc*lH** £ SrfcMfc 

[0 0 2 2] lt*3S5ia«cCO*0^T-fi, ft#3gl!S®tf> 
j/^iBiJ1WSS«o«HW«flS3&»b A^J $^fc*l&aD«5SS t *D 

£ dS*(cS5^&7C-eia - t tuft 5 0 
[0 0 2 3] »*3S6E«c^3SMT-tts ^7/<7^gI 



(5) ^^^7 - 3 2 9 7 0 1 

s 

m± i/^x&wnw&w&m. *<&\> * u"</u4 -efts a < 

«Ur5^*^*»*^-<^^-* s:: FSi:*9. sow* 

[0 0 2 4] lf*^7f5«c(D^PJT-ii, ^T/<y?mm 

(Dmm&^^fo^m^^^x, xy y^sijwas 

[0 0 2 5] 

[0026] bi M^i:i^5^a«I4:ry 

y7is-*mm (ABS) fcar^y^KMfc 
u-^SSMo/n— K«lJ*JwOVN-c, H2«:fflif^KWi- 

[0 0 2 7] 0 2^*5t^-C. w<^*!Mli, 

1, 2d5S§»li. &*^m^3, 4&tmMb£in* ^ 

^ h 7 . ^ib^e 8 -BLizttcomwm 9 , io^lt 

[0 0 2 8] ±E#*ltl'-4^tt. ^fcOHMftl- 
4 ^-^iCHfei-^^-f ^lla-Uat, «JH) 

laHESrffltlii"6^-Yy ^1 lb-14 bt*ffLT45 

1-1 4d^^- : en^:^^tbT^5^ fc 

/u-^wsti 5ti*Mmz&m£tix^z> 0 

[0 0 2 9] ±Ey^-«»S115tt, 

7t, BEffiFAK* 1 7 ^ctoTit^^tl/cK^^^/Si: 
feSJBEESrSSStS-frS-^^^ — ^>y 8i^ixT 
l^<5o K"^^^ — v-y V^l 8tDffi^)^l 8 a a*£>»a> 

|^7^19a t*StrlSfflftl]»ffiWjS&7-f >1 9 b t\Z 

ffi^j«jJ£«jf&7-< 9 b«*Sfr*i2t^n-6^ r ^-= 3 e 

gf 1 2<D*-r 2 btr^r^tllg^^^T^5 0 

±IEfe«Tl»fflfPJ»ffi«*&9-f VI 9 allf*, t^M 
^#2 0 a fcf^U y-^#2 0 bfc^fettSJBl 

7^1 9 b\Zh. ±fZmi<Ds<^7^=-y h20^ 

so t«A(onn^2 1 a ^ik^j y-^#2 1 
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b k^t)ftSJ5 2«)/W«y h 2 l&WthtiX^ 
[0 0 3 0] Sfc* 80EE*J^ 

fc. «I^MI#2 3 a fcW»*<oy U-^#2 3 b 

g3^</^=y h2 3<DT««Tfe«*«*Jtbffi# 
V2 2 a fc*flMt«Wbffi«fe»9-f ^2 2 b t\Z 
5M*S*U fe««rffl«l»E«ttfc9>r^2 2 a**fe«(»3 

^*3»t5^i^-^as«i 3o^ty^i 3 bt-. ««ni 

«»0»BE»j(&9^ V2 2 btt*«l!4^*3*t^^^— * 

JbfS^l <0'<A''7a-~y V 2 OOf^ttl-ctoXfemlfil 
^*5ft5^^—^3$Sl l ofMibJE£^»J49i-£>^ l 

^^V^/U^ N ^tfV^l^-a-^ y h 2 1 C0{^K3{-«to 

T*«r*B2^i3»tS7 r ^-^3Stti 2 0>fMttE*rpr»M 
mir^fH2^ J r^/>ts %Z<0'<fr-?x- — y h 2 3C0 

13, 1 4 0WtbE*r^aE«l*i"S»3^ir^*^i:* s 
Rtt5>*U rtt5>»l--m3^irV*/^ s 5V>JcSftStL 

[0 0 3 1] S?>»-, 3 0tt^U-^^16«ON 
• OFFS:»ttit6^^^y^ 3 2, 3 3, 3 
4 3 5 fi«-^8i 1-4 <£>!IMES£o£ 9 

ft^WIStSAB SfflWIW^^y h4 It- A* 
[0 0 3 2] ±EABSffi(!Wl«S' h 4 Hlfc 

?y^ — * 4 ■ 2SraUTA*S^SWJ«f*aS4 3 ^ril^T 
t^o **W»4 3111 6 fc* y K©CPU^bft9, - 
(Z5CPU4 3^ttBSLT^y 4 4*S»*tfeiX-CU^* 0 
±S5*W»4 3liS«liEIB»ffl»f 94 5S:f 
WSfl4 5f*, #Wia-fe^*3 2 — 3 5**feO*lta« 
»|crt?CfclWibffifB»P«**:. tH^^>-^^^-^46 
SrilLTmi—S360/</V^=^ h 2 0, 2 1, 2 3 

^fS3, 4^5y^i:S»t8»HW, t4fc*)AB 
4rSli3Slr>'U"3 2 — 3 5^e>o*<tj$fi#* s ^"t"*<& 

* 5/ Ktttt^#U: ITI 1 3 y h 2 0 , 

21, 2 3K*m5&BH#2 0 a , 21a, 23aH 



;6) 4#M¥7- 3 2 9 7 0 1 

D— 7#20b, 2 1b, 23bt5:^ti^f^-r 
4 WiaoTll U fflftEE «fc 5 MoT 

[0 0 3 3] f*h *1 -|3 0/</^^ h 2 0, 2 
1, 2 3tw*5t"t-5€-y y -7#2 0 b, 21b, 23b 

^y^tt^x^-^y >^i soy**— i 

ABSffl*]»«yh4 1 (ftiJibEE»iJfflffl»!SSR4 5) 

J:^:Sl-S3^/W^^h 2 0, 2 1, 2 31:1 
y-7#20b, 2 1b, 2 3bt>^tl^tim 
{MfrStL* «./</K/«5" h20, 21, 2 
3ia>BflH#2 0 a, 2 1a, 2 3 a RilWSBftj* S 

t-rx^-i/yy^l 8t8£Uti»£^ mJlffl^^'J 
BjE«J^7>f >1 9»tf«*fcfflM«bffittft7>f ^2 2£r 
^LTfc&WtMftl. 2RtWM»3. 4fc#tt67l'- 
^rgil l-14i:»Lt«^^tls Cfrfc^MKlEEl:: 

[0 0 3 4] 7yf^^y K^u-^ssnt*^ 

h 5 K75f^lb4:fBiJ»-rS3iT^s/^ffl*'JW3- = 
7h5 2^^i^t^-5o ±IB^T^y^=S' h 5 1 

[0 0 3 5] ±SB3.T/<5/^SI«l^ = y h 5 2(1, * 

Gir^) 5 3d^(D{IWA^^^^7x-^5 4^ 

5«4 bfy K*>CPUJ&*fctt0. C(7)CPU 5 Slw^tBi 
UT^^-y 5 6^it^nTV^5o JiSES'JIWas 5 5 
^ ABSfflH»^=S' b 4 1 OS'J*lS|5 4 3 t*aS51fll^IfB 

tie, ■f»P*flW»5 7fc*^+*l»*IK»5 8fcfc* 

mmm*-~ ^41 ^fB»EE»jwfflaMi»4 5 t?*«>fc 

bthttJ 7^ — * 5 9 %:mLX^T'<y?x- 
~y h 5 1 ^^»«*%t±i*tS 9 l:feot^5. * 
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(7) 

77 

^5 3 0#WB#t¥iJ»rU 5 9£ 

abT*«»6 0^ff»«*4rai»U-CWE#K#«*: 

[0O3 6] £<b^, ilEABSfflB»«yh4 1W 

mW^^y h 5 2 COSMOS Sfctt, -tO^ttjR 
|E8tSr'f«]fflUt, JitBMiftJFff 6 1 fcWI-oSlJI*;*: 
JB^T*J(&fr3£i*JMS6 2i, tt±*JMB6 2Rtf 

T-»*S*5»[|F»^6 3 t. -blS£«*L* 6 2 

U Pf«»*S*^»ft5iffc|cABSffi«Htp^-^y h4 
ld5jSfcl»Urt^Sfc*JI»i--5«WafeP»«K»6 4 fcsWK 

[0 0 3 7] ±1Bj06«0»*««SS««>flF«b^ 20 

5 7 ^^Sfe»2pJBf» 5 7 11 m 3 IC^ 

[0 0 3 8] -Tftfr £i\ ?Ij^B#¥IJ|£t*B 5 7 &tfir 

1 <a»ijftffi»iJ«m»*8B4 ST^^^ijSj/E^cofcfelC 

(Xt^^SI , S2 ) o fSl*«»»5 7^ 

K±^fc#»-ttJE^JtE*#lna**«G2 ^>l6*Mt*SRl 
b< *WW^tcffi^-r53f*ffiG20«±T*fc5d>5^ 
Uf7/S3 , S4 ) 0 ttt> MiAnMc 
5SSG1 &T**{«ID«j£SG2 d**tw*ffl»^B#4r**i- 

^zc-x 5 9 *raUT3ir^!/^=y h 5 1 (^tH^)^ 

t^T. *tt*D«i£SGl t*fr*P«SSG2 £<^tf>*6 

-Cttv^fc*o*9«Mli«a*Gl i*i*»i«aftG2 

<h¥TOU a^l^ y^7x-7, 5 9 fciibTS^i 

ys6 , S7 ) Q 
[0 0 3 9] o =>T'<yjrmmW=-=-?y h 5 



#^sp7 -3 2 9 7 0 1 

72 

G2 i:*HAB SfflM»«y h 4 1 d»baSI!AMQK 
SG1 i*£Ui*M«»B»**]»UT^60T\ ^T/< 
y^fWW»o«*tt«r5i«i-5Ci:^-e#S. b*> 
t>, ±E*lt*n«a«Gl fl. ABS«MP«yh4 

gG2 &XfllftMjXSG1 iO«3&*fe*D«a«-fe^5 
3fl5»PI«:fll»rU7-sy^fct5w fcd«-e# 5<£>T\ 

[0 0 4 0] ±lEjt*«<o«*fM»*«fwi3i^-C 
fit, AB Smftm^—y h 4 1 £>MMA4 3 t^T^y 
^fflSSW-^ — y H 5 2 £>8iJ«P«C SSi: ^MOflH«S: 

[0 0 4 1] -Tftfr*). jfci\ 3iT/<y^ffl««l^=y 
h 5 2 0«*Jfr£ffl56 3A»6ABSffl«W«y h 4 1 

[0042] ±Ei'J^^SB 6 i ft, ^ y ^ ^S'J<3 1 nffi 

f (x) = (Ax + B) /C •© 
^£*b6o His A, B , Cli3£*Tfel9, x(ia* 

ICa^rftAb. »[JHS*fcb-Cf (a) C<D 
ft. BI*Ji»6 l-C*»Stt^»[JH**f (a) tt. ^ 

[0 0 4 3] ^^is x7/<y^M^yh5 2(?)± 

fcUTf " (a) £r#5 0 C<0«SCie*f ' (a) fc*9 

[0 0 4 4] ^eu, ±IBMWiSfcI»*]K« 6 4 tt N giJSI 
SfflS 6 1 OMSJg* f (a) i±»M6 2©i«(»* 

f ' (a) ^Srtkttb. M*Wte*^Ste5t#^*iffl 
St!H3l6 l^«»g*f (o) dSKot^St^kfllR 

AB Sfflffl^^^ h 4 1 ^UV^ i: 
6o tOfl(r«*ttAB SfflMPa-y h 4 

l^^ij»^4 3{^fStb, »MW»4 3*»&<0M«|JE 
M1W«»wai**s*JhSns^i:^J:0, AB S*sfP» 

[0 0 4 5] (DmS . ±IHMIC»*»6 3, 
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6 2 Rtf«HWSfe**lJWr« 6 4 tt. 3^T'<2/ ^fflWtP*.= 
h 5 2 0»J»S|S5 5^Mt5CPU^JigI^ 

T,<yJfmM'l®zL~y h 5 2l;i:fc^T#P$u£ J £i?>'1*-5 
3A*60**lD«a*G2 iABSlB»«yh4 1 
d>bOtt*2lPHBKftGl fcfcS<5u*T*W«»**:«« 

[0 0 4 6] ±E**flfI-Ctt, ^r^s/^fflSiJ»3. 
~ y h 5 2 <DS!|»35 5 5 l^ir ^ifSfcPf ¥U»ras 5 8^ 

~y h 4 1 O>MNI04 3-e*«)^:*liSD«5iSG1 fcSP 

yf5 3 -e«m ufc*f**D«5asG2 t totbe 

*«cl«*IWr»5 8*r«*UTt>A^\ :©tmPW 
WU5 8tf»U»ft, «^B#*JSr95 5 7fi, 14}: 

U6«o»-& |p] IS < x A B S 7h41 (DftSffll 

SM 3T-#«>fc*«aDiftSftG1 tWifityf5 3 

ffiKGI S.tf*#aP«5fi£G2 *s*JC*H«g8*4:^-t- 

K*M«3SB*o49J»r-m, *tt*D«a«G1 <a*6*Mt# 
*WW^«FJwffi^i-S0f3Effl[G1O£JL±T-fc5^5^S:2pJ 
SU Bf36«K±«>4:#^3E^**liDl**«G2 <0*fe*fr 
D < *HW»B»K«Si-5l5r3e«[G20K±-efc5 

G10fciB*.<ci^#^tt % SD«a*-t^*^J: D^ttSt 
fe«:#:^*(r«aD«3Sff G2 ttaiT^ 5> ^fMbfWlPfcltt 

[0047] £fc> -ttBSiifi«-ett, ^T'<r/jrmmu 

=i-~y V 5 2 0WJWSfic»2pJSfraS6 4^*3^T. ABSffl 

h 4 l oMIPffi4 3lc^ y 5/^IBHKfcttjRBB« 
*rtf5*!»l(»6 2SrK«'Sti: 1 b^ Wl»*»6 3 
^ij^jx- >y h52oy^y 561:, _tlEi(t»^w0fSo 



(8) W7 - 3 2 9 7 0 1 

ftttfcft A IxaS^ffo tea^OjESMtSr-r y -fit L 
fct^*r^at)IE1itS*Ti3*, MflittWHBrA 6 4 m*3 

tttsKtSiitABSfflMH^s/ M lOiSBSr*] 

[0 0 4 8] S&fc. IBWIlW-Cfl, #»WS:* * y 
y^«W3S«i It, MIM#fc*l!i-4*s*y 

[0 0 4 9] 

Wg8WS:fl»r-r6wi:KJ:9. fS*<0*p#i(Bfc«x>f y 
f*^5it5^t4<, *^ap«aSir^0 7-f /u 

[0 0 5 0] BI*qi2IB*^»iHtcJ:nff. =7'<vtf 

[0 0 5 1] J«*3B3E«ft^38M^J:ntf. i7/<y? 
A* S JMMiPdKKff £ AD^ig^ir J: 9 * tB U 

J: 9, y f Rt^EfiWO C P U S:St 6 r 

[0 0 5 2] §S*^4fS«c(7)^B^(Cj:ni , f. x7/<^ 
R»»*»atfl^*l»*ll»tt*rKlt, :o«fi:j:9 

50 /it^US«*tB«:55#"**6Ct36ST*#, =^hOfilft 
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15 

[0 0 5 3] lt**5IB«t<058W^J:tttf, ^T'<-y? 
<ocpu*5t5:i4<, *W«58«po«WOjE»S 

[0 0 5 4] W**6K«<D»WfcJ::fctf* *n®i§Sir 
[0 0 5 5] M**7lE*coj8W^J:tbtf, ^yjxTTB 



76 



20 



■fc9 815 wfc 

[0 0 5 6] S&fc* M*«9lE*<o»?a^J:ixri, ffil 
^tt**««Jw*j»Ti-5J:9Jw>fco-c^5<75-c % Mitt 

[01] *«P|wIWll:«b5^|iffl8t^^o 7 

[12 2] T^^y K^-aMBMO/N- 

[0 3] atT^y ^»07P-ft- hBt'fcSo 
[El 4] K»«Sr*-rH3fiaH-e*>5. 
[«F*OttW] 



4 1 


ABSfflS^y h 


4 3 




5 1 




5 2 




5 3 




5 5 




6 1 




6 2 




6 3 




6 4 


wj«aki»*i»a 



111 



53 



G t >7 



U2 







I/F 







I/F 



45 



43 



54 



61 



46 

_1 



as 

I/F 



***** 



x 



63 



-52 



-57 



1/ 



58 



H a 

7) 

H i/f 



^7 



.41 



/ 



59 



55 



-52 



« * » 



60 



-9- 



(10) 



l&fflW- 7-329701 



10 2] 




[113] 



[BI4] 



a bs fii] He? SHrTflj 



S1 



-S2 




3 



CIED 



SI 



S2 




(72)3§9i# ft* 



3#1* 



-10- 



